



David Hillis was born in 
Copenhagen, Denmark, and 
grew up in the Belgian Congo, 
India, and the United States. 
His undergraduate training was 
at Baylor University (BS 1980) 
and graduate work was at 
the University of Kansas (PhD 
1985). He is currently the Roark 
Centennial Professor at the 
University of Texas (Austin). He 
served as the first Director of the 
School of Biological Sciences 
at the University of Texas, 
and now serves as Director of 
the Center for Computational 
Biology and Bioinformatics. His 
research interests encompass 
many aspects of evolutionary 
biology, including experimental 
evolution, molecular mechanisms 
of evolution, applied evolution, 
phylogeny of life, systematics, 
speciation, and computational 
biology. He has received a John 
D. and Catherine T. MacArthur 
Award, been elected to the 
American Academy of Arts and 
Sciences, and has served as 
the President of the Society for 
the Study of Evolution as well 
as President of the Society of 
Systematic Biologists. At present, 
he is developing approaches to 
estimate, visualize, and use the 
Tree of Life.
How did you become interested 
in biology? My family moved 
to the Belgian Congo (now the 
Democratic Republic of the Congo) 
when I was six, and virtually all our 
possessions were stolen en route. 
The country was in the middle of 
a civil war, and there was no way 
to purchase any toys, there was 
no television, and very few other 
children around to play with. So, 
I had few distractions from the 
biodiversity that surrounded us. 
We lived on the edge of a cloud 
forest on the slopes of a volcano, 
and the forest started just outside 
the door to our house. I entertained 
myself by building trails through 
the jungle and collecting 
interesting animals. It must have 
imprinted on me, because I have had a life-long fascination with 
biological diversity and wild places 
ever since. I’m happiest when 
I’m out in nature studying the 
strangeness of life and how it got 
to be that way. I don’t think I had 
much choice in careers; I was born 
to be an evolutionary biologist.
You come from a family of 
scientists: what was that like, 
and was there an expectation for 
you to go into science? My father 
is a virologist, and my mother is 
a biostatistician. They are retired 
from research now, but remain 
intellectually engaged in their 
disciplines. They both emphasized 
education, but mostly they 
encouraged me and my siblings to 
follow our interests wherever that 
might take us. My brother went into 
computer science and engineering, 
and pioneered high-performance 
parallel computing. He designed 
the Connection Machine series of 
supercomputers, and started the 
company Thinking Machines to 
build and produce them. As a kid, 
he spent most of his time building 
computers, well before computers 
were mainstream. In high school, 
he had the idea to build a portable 
computer — what we would call 
a laptop computer today. He built 
a prototype, but it would be years 
before technology caught up to his 
ideas. That is what he does today: 
he has a company called Applied 
Minds which develops concepts 
for the technological breakthroughs 
of tomorrow. My sister is a 
neurologist at Johns Hopkins, 
where she studies brain function 
and misfunction, especially as 
they relate to language disorders. 
Although we have all gone off in 
different directions, we nonetheless 
have interests that intersect 
and overlap. That makes family 
get- togethers very interesting and 
stimulating affairs.
Have you ever collaborated 
with other family members on 
research projects? I have often 
consulted with my mother about 
statistical issues, and she was 
the person who first interested 
me in Bayesian statistics. The 
field of phylogenetics is full of 
non-standard — and therefore 
interesting — statistical problems. 
Bayesian methods are helping biologists rethink the way they 
approach evolutionary problems 
in new and creative ways. 
My father’s early work on 
hepatitis in Africa ended up 
being closely related to my 
interests in the evolution of 
human immunodeficiency virus, 
which was emerging as a disease 
in Africa when we lived there 
(although no one knew about it 
at the time). His background in 
virology also helped me realize 
that evolutionary biology could 
and should become experimental. 
Critics of evolutionary biology 
used to say that it was entirely 
an historical discipline, and that 
we would never be able to test 
our reconstruction techniques. 
Now we can evolve viruses in the 
lab and directly test evolutionary 
models and methods. Beyond just 
demonstrating the effectiveness 
of phylogenetic reconstruction, 
this helped usher in a new era of 
experimental evolutionary studies.
My brother first interested me 
in the utility of genetic algorithms, 
and convinced me that this 
approach would be useful for 
estimating complex phylogenetic 
trees from molecular data. He was 
right, and genetic algorithms have 
proven to be a very promising 
development for phylogenetic 
analysis. I’m now talking with 
him about building a prototype 
of a ‘biocorder’ that could 
automatically identify or classify 
any organism on the planet. The 
futuristic technology is right up 
his alley, and the methodology to 
make it work is right up mine.
That sounds like something 
from Star Trek: is such a device 
realistic, and what would be 
its uses? Yes, it is realistic. In 
fact, all the necessary component 
technologies are being used by 
biologists all over the world to 
identify new organisms on a daily 
basis. Biologists amplify and 
sequence genes, and then place 
them into the known phylogenetic 
framework of life. That is how 
most new pathogens are identified 
now, and it is how many new 
species of eukaryotes are 
discovered everyday. The problem 
is that the current technology 
requires large labs, lots of  
money, and too much time. 
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small chip-based amplification 
techniques, sequencing-by-
hybridization technology, and a 
specialized computer chip that 
places the new sequences into 
their appropriate place on the Tree 
of Life. Biologists (and others) will 
be able to carry the device into 
the field, change chips depending 
on the particular application, and 
identify any organism on the planet 
in little time and with very little 
cost. The level of identification 
will depend on several factors, 
including how many genes are 
sequenced and how well the 
target group has been sampled 
previously. But as the database 
grows, it should be possible to 
identify not only to species, but to 
geographic or pathogenic strains. 
New species will be placed within 
the classification framework 
of known species. Placing a 
name on an organism is of little 
utility in isolation, but universal 
identification will allow biologists 
of all types to connect the 
organism to a vast and growing 
database on life. 
The uses for such a biocorder 
are almost endless. Human 
ignorance of the biodiversity of our 
own planet is mind-boggling, and 
the fact that we have identified and 
studied only a small fraction of the 
Earth’s organisms is perhaps our 
greatest and most surprising void 
in human knowledge. These are the 
organisms that we depend upon 
for everything from food to clean 
air, and the organisms that keep us 
in good health and the ones that 
cause devastating diseases. Yet 
we cannot even identify the vast 
majority of pathogens that cause 
common illnesses in humans! In 
many areas of the world, we are 
losing biodiversity before it is even 
discovered. We cannot keep on 
going along this trajectory and 
expect to live in a biologically 
healthy world.
Systematics has long  
been perceived by many other 
biologists as nineteenth-century 
biology. Why? Because systematics 
has yet to become the useful 
tool that enables all the rest of 
biology in the way that it should 
be. Many systematists realize 
this, and the field is undergoing 
a very rapid change as a result. The phylogenetics revolution has 
done a lot to help bring about 
this change. It is now hard to 
pick up any biological journal 
without seeing applications of 
phylogenetics. That has been very 
gratifying to me — to see all the 
new applications of phylogenetic 
analyses in all corners of biology.
What has been your most 
unusual application of 
phylogenetics? One of my 
oddest experiences was serving 
as an expert witness for the 
prosecution in an attempted 
murder trial that hinged on 
phylogenetic analysis. A physician 
was accused of attempting to 
kill his ex-mistress by injecting 
her with the blood from one of 
his HIV-positive patients. The 
prosecution could demonstrate 
motive and opportunity, and they 
had considerable circumstantial 
evidence that he had committed 
the act. However, they needed 
to demonstrate that the HIV in 
the victim had been contracted 
from the physician’s patient. 
That is a phylogenetic question, 
and HIV evolves quickly 
enough that patient-to-patient 
transmissions can be identified. 
The phylogenetic analysis in 
this case was very clear, and 
completely consistent with the 
alleged transmission event from 
the patient to the victim. Other 
evidence had to be brought to the 
case to show that the physician 
had been responsible for the 
transmission event, of course. 
 There was a lengthy pre-trial 
hearing about the admissibility of 
phylogenies. The case was argued 
in Louisiana, a state in which the 
majority of the citizens are hostile 
toward — or at least ignorant 
about — evolution. The judge, who 
was fortunately very intelligent, had 
to learn about DNA sequencing, 
alignment methods, phylogenetic 
inference, and statistical analyses 
of phylogenies, all by listening to 
answers of questions posed by 
attorneys with no background in 
the area. I was impressed that 
the judge sorted through it all 
and admitted the evidence, and 
also that a jury in Louisiana found 
the physician guilty of attempted 
murder, largely on the basis of an 
evolutionary analysis. It is that kind of mainstream application 
of evolutionary biology that 
will convince the public of the 
importance for understanding 
evolution.
What scientist has had the 
greatest affect on your 
research directions? When 
I moved to the University of 
Texas, my colleague Jim Bull 
challenged me about the accuracy 
of methods for phylogenetic 
analysis. After much discussion, 
we designed an experiment 
together to test phylogenetic 
accuracy using experimental 
evolution of viruses. I won a 25¢ 
bet from him, and we published 
a paper together in Science on 
the results. (We’ve since had 
many more bets about scientific 
issues, always for the same 25¢. 
Mostly, we just end up passing 
the same 25¢ back and forth, to 
the point where it has become 
something of a ritual.) At the 
time we began to collaborate, 
Jim worked almost exclusively 
on theory and computational 
problems, and I worked almost 
exclusively on empirical and 
experimental problems. We 
enjoyed the collaboration so much 
that we joined our laboratories 
and have operated them together 
ever since. The irony is that we 
each convinced each other of the 
power of the other’s approach, 
so that today Jim works almost 
exclusively on experimental 
evolution, and I’ve concentrated 
much of my work on theory and 
computational research. Our 
specific research programs have 
once again focused in different 
directions, but we still operate a 
joint lab and I benefit enormously 
from my interactions with him. 
He always has a unique view of 
problems, and is never afraid 
to say exactly what he thinks. 
Sometimes I think he is dead 
wrong, but I always find his 
perspective stimulating, useful, 
and challenging, and sometimes 
it turns out that I’m the one who is 
dead wrong. That makes him an 
ideal colleague.
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